Introduction
Central serous chorioretinopathy (CSCR) is a chorioretinal disease commonly seen in young and middleaged men. Patients often develop one or more small areas of retinal pigment epithelium (RPE) serous detachment in the macula or in the paramacular area [1, 2] . The gold standard for CSCR diagnosis is fluorescein angiography (FA), which displays subretinal fluid accumulation, RPE detachment and typical dye leakage from the choroid into the subretinal space [1] .
Optical coherence tomography (OCT) is a noninvasive diagnostic technique that uses reflection of light off the retinal layers to create a false-color tomographic image of the retina and the RPE [2] . OCT provides highresolution retinal images in vivo [3] . It has been used to study the anatomy and pathogenesis of various ocular disorders affecting the posterior segment. Three-dimensional (3-D) OCT can generate high-definition 3-D imag-
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Subjects and Methods
This study was approved by the institutional review board of Liaocheng People's Hospital. Informed consent was obtained from all participants before the study. Between March and July 2008, 30 patients (24 males and 6 females aged 24-55 years; median: 41 years) were recruited to this study. Among these patients, 36 eyes (18 left eyes and 18 right eyes) were affected by acute CSCR. The duration of the CSCR was 3-60 days. All patients underwent visual acuity testing and fundus examination.
3-D OCT (OCT-1000; Topcon Corp., Japan) was performed following FA (IMAGEnet 2000, Topcon TRC-50IX; Topcon) on the same day. Horizontal and vertical OCT scans of the fovea and fluorescein leakage sites were obtained. The speed of the OCT scan was selected at 27,000/s with an axial differential of 5 m. The field of each scan was 6 ! 6 mm, with a scan depth of 2.3 mm. OCT scans were repeated 3 times to ensure reproducibility.
Fundus photochromy was performed on the same day, prior to or immediately after the 3-D OCT scan. The characteristics of the leakage sites detected by OCT and fundus photochromy were compared with the findings by FA to determine the mutual relation and the nature of the findings. Two experienced ophthalmologists (G.H.W. and J.Z.) performed these fundus examinations. In the event of significant differences in findings between the two investigators, a third ophthalmologist's opinion was sought to reach an agreement. The OCT findings were classified into 3 categories: (1) serous neurosensory, (2) isolated RPE, and (3) RPE and neurosensory detachments.
A descriptive statistical analysis was performed using SPSS software version 11.5. Data are expressed as means 8 SD. Categorical data were analyzed by the 2 test where appropriate. p ! 0.05 was considered statistically significant.
Results
Visual acuity was 0.1-0.3 in 2 eyes, 0.4-0.6 in 14 eyes, 0.7-0.9 in 16 eyes, and over 0.9 in 4 eyes. FA showed 1 single leakage site in 30 eyes, and more than 2 leakage sites in 6 eyes. Overall, there were 47 leakage sites in the 36 eyes. Thirty-eight leakage sites were pinpoint, and 9 were round or irregular in shape.
The 3-D OCT scans showed foveal distortion and cystic and atrophic macular changes in all eyes. Serous neurosensory detachments were found in 28 leakage sites (59.6%) from 22 eyes (61.1%), 17 of them showing RPE elevation with fragmented reflection zones and a localized detachment of the neurosensory retina, with a poor reflection zone between the two epithelial layers ( fig. 1 ) 
Discussion
CSCR is characterized by neurosensory retina or RPE detachment that is commonly unilateral but can also be bilateral [1, 2] . Laser photocoagulation has been widely used with CSCR to prevent recurrence and to facilitate recovery. In recent years, photodynamic therapy has been emerging as a potential treatment for CSCR [5, 6] . Both laser photocoagulation and photodynamic therapies require regular fundus examination and assessment of the leakage sites. Although FA is more accurate in assessing the retinal lesions, the invasiveness of this technique may hinder its repeated use in the long term. Therefore, noninvasive diagnostic systems such as OCT or photochromy may be used as alternative diagnostic or investigative tools.
Hirami et al. [7] compared the findings by OCT and FA in 30 eyes. They found that 22 of 25 eyes with acute CSCR showed OCT abnormalities in the RPE (88%). These abnormalities included RPE detachment in 9 eyes (36%) and a small bulge on the RPE at the posterior pole in 15 eyes (60%). Of the 29 eyes with acute or chronic CSCR, FA showed characteristic pinpoint leakage in 20 eyes (69%) [7] . However, it was unclear if the FA findings were matched with those from the OCT scans [7] . Another recent study on Fourier domain OCT examination revealed that the new OCT scan can reveal a leakage site through which fluid may pass to the subretinal area [8] . The authors concluded that Fourier domain OCT may offer new information to facilitate understanding of the mechanisms of acute CSCR [8] .
Our study showed that 3-D OCT can identify 76.6% of the leakage sites. Fundus photochromy was able to identify 59.6% of the sites. If the two techniques are used concurrently, 89.4% of the leakage sites can be discovered. These data indicate that the two noninvasive techniques may be used in combination for the diagnosis or followup of CSCR. It must be noted that 10.6% of the leakage sites were discovered neither by 3-D OCT nor by photochromy. The features or characteristics of these misdiagnosed leaking sites require further investigation in order to improve the diagnostic accuracy of 3-D OCT and photochromy.
The major findings of this study are: (1) The vast majority of acute CSCR were caused by detachment of the neurosensory epithelium or RPE, or by detachment of both. (2) 3-D OCT appeared to have a reasonably correct identification rate for the leakage sites at various stages of acute CSCR. (3) Combination of 3-D OCT and fundus photochromy increased the correct identification rate for leakage sites to 89.4%. These noninvasive measures can be readily applied, and are effective in monitoring followup, and especially the clinical effect after any form of treatment, without repeating FA.
Conclusion
A combination of 3-D OCT and fundus photochromy offered a high identification rate of the leakage spots. The combination of the two noninvasive techniques may be used as an alternative diagnostic or evaluation tool for acute CSCR.
